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Abstract 
The aim of the study was to evaluate the relationship between executive function and everyday functioning in schizophrenia 
patients in Russian sample. 38 patients with paranoid schizophrenia took part in the research. Widespread tests were applied 
to an assessment of executive function: Tower of London Test (TOL-DX) and Wisconsin Card Sorting Test (WCST). 
Everyday functioning was assessed by selected scales of Heinrich-Carpenter Quality of Life Scale. Significant correlations 
between results of performance of executive function tests and parameters of goal-directed activity in everyday life were 
revealed.  Prognostic possibilities of TOL-DX were higher in comparison with opportunities more widespread in researches of 
schizophrenia patients WCST. 
 2013 The Authors. Published by Elsevier Ltd. 
Selection and/or peer-review under responsibility of Russian Psychological Society. 
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1. Introduction 
Executive function impairments account for a one of the most important features of pathology of mental 
activity in schizophrenia. The impairments of self-regulation as a whole system and its components (such as, for 
example, planning, control, correction of schemes of action) were shown in large volume of both domestic, and 
foreign researches [1], [2], [3], [4]. Repeatedly also the question of associations between executive deficits and 
psychopathological symptoms of this disease was raised by investigators. Association between executive 
dysfunction in schizophrenia and severity of negative symptoms was shown in many studies [3]. However the 
question of how executive function impairments revealed by means of specialized test at patients with 
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schizophrenia correspond to their adaptation and everyday functioning, remains low-investigated. Also there are 
very few investigations about this question conducted in Russian sample. 
The literature on the problem of executive function role in everyday functioning of schizophrenia patients is 
small, and their data sometimes is inconsistent. So, for example, there are contradictory results of researches 
about relationships disorders of executive function and integrated estimates of quality of life of patients. In the 
research J. Addington and D. Addington [5] association between quality of life and cognitive flexibility 
(estimated by means of WCST) was revealed. But in some later researches these associations were not revealed 
[6].  
In the review which has been carried out by M.S. Green [7], existence of relationship between cognitive 
flexibility and community functioning (a measure of an autonomy, ability to use the infrastructure of society), but 
not with abilities to maintain the interpersonal relations was concluded. In the research conducted by Aubin G. et 
al. [8] the relationship between community functioning and planning was found. J. Brekke et al. [9] found 
significant correlations between the performance by patients with schizophrenia of Stroop test and level of 
independence of life, but not with level of professional functioning were found. Significant correlation between 
rating of work and WCST was found in study carried out by P. Lysaker et al. [10]. In one of the few domestic 
studies devoted to the matter, existence of selective associations between a condition of processes of any 
regulation of activity (estimated on the basis of neuropsychological assessment) and a number of parameters of 
everyday functioning was revealed [11].  
 
2. Method 
 
2.1. Subjects 
 
Thirty-eight outpatients suffering from a paranoid form of schizophrenia with incidental type of a current 
(according to criteria of ICD-10) took a part in this study. All patients were being in a condition of 
medicamentous remission, in a stable condition at the time of research. The patients, who took a part in the study, 
met the following criteria: (a) age between 18 and 50 years old (b) no neurological or medical conditions such as 
epilepsy, history of head trauma. All patients were taking atypical neuroleptics in a stable dose as supporting 
treatment. 30 the surveyed patient were men, and 8 were women. The patients had an average age of 34-32 years, 
and 13,43 years of education. Mean duration of illness was years. 
 
2.2. Assessment 
 
As methods of an assessment of self-regulation two widespread executive function tests were used: Tower of 
London Test functions (TOL-DX) and Wisconsin Card Sorting Test (WCST). TOL-DX is modification of 
Tower of London Test developed by T. Shalice [12]. This test is used in clinical neuropsychology for the 
assessment of high-order processes of problem-solving, such as planning. The main indicator of the test is 
"Move Score" (that based on quantity of excess moves, made in the course of its performance). 
WCST was developed by D.A. Grant and E.A. Berg for the assessment of abstract thinking and ability to shift 
cognitive strategies in response to changes of environment (cognitive flexibility) [13]. In the current research one 
indicator of this test "Perseverative Errors" (that most often applied in research practice) was used. 
For the assessment of everyday functioning of patients were used selected sub-scales of Heinrich-Carpenter 
Quality of Life Scale [14]. The procedure of performance of this method is half-structured interview. In the 
research for increase of objectivity of obtained data, information received during the interview, was 
supplemented with information received from attending patients' physicians. For the current research 6 of 21 
scales which reflect features of purposeful activity of the person were selected. The following scales were 
selected: "Employment" (existence of a social role and time volume carried out in its performance); 
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"Achievements" (productivity of performance of a social role); "Realization" (compliance between a social role 
and age and education of the patient); "Sense of Goal" (readiness and realness of life plans); "Time use" (time 
volume carried out in purposeful types of activity); "Common Activity" (involvement in common activities). 
Also the parameter "Total Score" (sum of scores of selected scales) was calculated. 
 
2.3. Statistical analysis 
 
Statistical analysis of data was carried out in Statistica 8.0 software package. Spearmen's criterion was applied 
to determination of reliability of correlations between the analyzed parameters. Correlations with p-value lesser 
than 0.05 were accepted as significant. 
 
3. Results 
 
Table 1, Correlations results of executive function tests and parameters of everyday functioning. 
 
  HCQL Total 
Score 
HCQL 
Occupation 
HCQL 
Achievements 
HCQL 
Realization 
HCQL Sense 
of Goal  
HCQL Time 
Using 
HCQL 
Common 
Activity 
TOL-DX 
Move Score 
0,45185*
* 
0,40826* 0,426671
** 
0,39620* 0,47696*
* 
0,47064*
* 
0,45569*
* 
WCST 
Perseveration 
Errors 
0,38936* 0,40497* 0,30908 0,24654 0,37583* 0,48203*
* 
0,51976*
* 
* - p<0.05; ** - p<0.01. 
 
The results of the study are represented in Table 1. Significant correlations between the majority of parameters 
of everyday functioning and results of performance of both tests were received. The results of performance of 
better with executive function tests also showed higher level (and quality) of everyday functioning. Thus the 
obtained results suggest that executive function impairments in schizophrenia (that can be revealed by specialized 
test) manifest in disorders of goal-directed activity in real life. 
However the level of correlations in tests with parameters of everyday functioning was different. Patients` 
results of TOL-DX significantly correlated with all six scales of everyday functioning. While, efficiency of 
performance of WCST significantly positively correlated only with 4 of 6 selected scales of an assessment of 
everyday functioning (except for scales: "Achievements"; "Realization"). Additionally, correlations "Total Score" 
of the selected scales with TOL-DX were slightly higher, than correlations with WCST. This result may reflect 
some better prognostic capabilities of TOL-DX, in comparison with WCST. 
Also correlations of the used tests and various aspects of daily functioning of patients were rather different. 
The results of performance of TOL-DX most strongly correlated with scales "Sense of Goal" and "Time using". 
Schizophrenia patients who worse coped with TOL-DX also showed a worse readiness of life plans (or had none 
those). These patients also spent more time out in aimless activities or inactivity. Less strong correlations were 
observed between results of the Tower-test and scale "Common Activities". I.e. patients` planning abilities 
(estimated by means of TOL-DX) were related as well with a variety of behavioural repertoire, involvement in 
common activities. Lower correlations were observed with the scales reflecting aspects of occupational activity 
("Occupation"; "Achievements" and "Realization"). Patients, who coped with the solution of TOL-DX worse, 
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often, were unemployed and had other social role or engagement in activities that were below their educational 
and professional capabilities and they also coped with the labor duties worse. 
The results of performance of WCST most strongly correlated with scales "Common Activity" and "Time 
using". The patients who showed decrease in cognitive flexibility in WCST, were characterized by monotonous 
lifestyle in an everyday life, they also disposed free time worse and spent its most the time in aimless activity or 
inaction. Only one scale of all that reflects occupational activity of patients, significantly correlated with WCST 
rate. The same level correlations were observed between patients` WCST results and scale "Sense of Goal". That 
points to association between cognitive flexibility and ability to create life plans. 
      
4. Discussion 
 
During the conducted research correspondence between executive function impairments and characteristics of 
purposeful activity of patients with schizophrenia in an everyday life was revealed. The received results confirm 
the widespread in modern research of schizophrenia representation about disorders of executive function as "rate 
limiting factors", that limit abilities of schizophrenia patients to adapt in society [3], [4], [7], [9]. From the 
practical point of view, it means that impairments of executive function in schizophrenia can become one of 
"targets" of rehabilitation and therapeutic influences. Besides, the received results also specify that the 
considering of cognitive functioning changes of patients can act also as one of criteria of an assessment efficiency 
of therapeutic influences.  
Other practical aspect of the received results is that in research prognostic opportunities of the applied 
techniques were revealed. Both test showed sufficient prognostic possibilities, however the possibilities of TOL-
DX were higher in comparison with the opportunities of more widespread in research of schizophrenia patients 
WCST. Thus used tests in various degrees were sensitive to different aspects of everyday functioning of patients. 
So results of TOL-DX were most strongly associated with planning on macro - (completeness and complexity of 
long-term life plans) and micro level (ability to organize the activity during the day). While impairments of 
cognitive flexibility (evaluated by WCST) were shown in an everyday life of patients, first of all, in deficit of 
activity, monotonous lifestyle, low level of involvement in common forms of activities.  
     
5. Conclusions 
 
1. Executive function impairments revealed in patients with schizophrenia by specialized tests, are reflected as 
well in disorders of goal-directed activity in an everyday life of patients. That confirms the idea of executive 
function impairments at schizophrenia as "rate limiting factors".  
2. Planning tests as TOL-DX, show higher prognostic opportunities, in comparison with more widespread in 
researches of schizophrenia patients WCST. 
 
6. References 
 
[1] Kritskaja VP, Meleshko TK, Poljakov JuF. Pathology of mental activity in schizophrenia: motivation, 
communication, cognition. Moscow: Izd-vo Mosk. Un-ta, 1991. (in Russian) 
[2] Tkachenco SV, Bocharov AV. Neuropsychological analysis of defect in schizophrenia and affective 
psychosis. In: Vovin RJa editor. Schizophrenic defect (diagnostic, pathogenesis, treatment), St. Petersburg: Izd-
vo Psihonevrologicheskogo in-ta im. V.M.Behtereva, 1991, p. 95-124. (in Russian) 
[3] Palmer BW, Heaton RK. Executive dysfunction in schizophrenia. In: Sharma T, Harvey P, editors. Cognition 
in Schizophrenia. Oxford University Press, New York, 2000. 
187 A.A. Alekseev and G.E. Rupchev /  Procedia - Social and Behavioral Sciences  86 ( 2013 )  183 – 187 
[4] Morossanova V.I Conscious Self-Regulation of Voluntary Activity: Differential Approach // Psychology in 
Russia: State of the Art v. 3, Lomonosov Moscow State University; Russian Psychological Society Moscow,  2010. / 
333-349 
[5] Addington J, Addington D. Cognitive functioning in first-episode schizophrenia. J Psychiatry Neurosci 
2002;27:188 192. 
[6] Simon AE, Giacomini V, Ferrero F, Mohr S. Is executive function associated with symptom severity in 
schizophrenia? European archives of psychiatry. 2003;253:216-218. 
[7] Green MF. What are the functional consequences of neurocognitive deficits in schizophrenia? American 
Journal of Psychiatry 1996;153:321-330. 
[8] Daily activities, cognition and community functioning 
in persons with schizophrenia. 2009;107:313-318. 
[9] Brekke JS, Raine A, Ansel M, Lencz T, Bird M. Neuropsychological and psychophysiological correlates of 
psychosocial functioning in schizophrenia. Sch. Bull. 1997;23:19-28. 
[10] Lysaker P, Bell M, Beam-Goulet J. Wisconsin Card Sorting Test and work performance in schizophrenia. 
Psych. Res. 1996;56:45-51.  
[11] Gurovich IJa, Shmukler AB, Magomedova NV. Relationships between neurocognitive deficit and social 
functioning in schizophrenia and schizoaffective disorder at different stages of illness. Social'naja i klinicheskaja 
psihiatrija 2001;11:31-35. (in Russian) 
[12] Culbertson WC, Zillmer EA. 
manual. North Tonawanda, NY: Multi-Health Systems, 1999. 
[13] Heaton RK, Chelune GJ, Talley JL, Kay GG, Curtiss G. Wisconsin Card Sorting Test manual: Revised and 
expanded. Psychological Assessment Resources, Odessa, FL: 1993. 
[14] Heinrichs DW, Hanlon TE, Carpenter WT. The Quality of Life Scale: An instrument for rating the 
schizophrenic deficit syndrome. Sch. Bull. 1984;10:388-398. 
